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EXECUTIVE SUMMARY: 

The aerobic biotransformation of [chlorophenyl-~-14~]-labeled 2-chloro-a,a,a-trifluoto-p-tolyl- 
' 

3-ethoxy-4-nitrophenyl ether (oxyfluorfen) was studied in a river waterlsandy loam sd iment 
system (water pH 8.24, dissolved organic carbon not reported; sediment pH 7.47, org nic carbon 
1.1 %) and in a pond waterlsilt loam sediment system (water pH 8.08, dissolved organ c carbon 
not reported; sediment pH 7.17, organic carbon 2.5%) each fiom Switzerland for 100 ays in t 
dark at 20 h2"C. ["~l~xyfluorfen was applied at a nominal rate of 0.480 mg a.i.1L t both test 
systems. The water:sediment ratios used were ca. 5: 1 for the river waterlsandy loam ediment 
system and ca. 8: 1 for the pond waterhilt loam sediment system. The experiment wa "; conducted 
in accordance with the USEPA Subdivision IV, Section 162-4, and in compliance wit$ OECD 
and Swiss Good Laboratory Practices. The test system consisted of glass flasks (1 L) ontaini 
water (550 mL) and sediment (220 g wet) that were incubated for'ca. 1 month prior to treatme E 
during this time, air was drawn through the flask headspace and the water layer was g tly 
agitated fkom above with a suspended magnetic stirrer. Following treatment, the flas s were 
attached to a volatile trapping system for the collection of C02 and organic volatile co pounds. 
Moistened air was drawn through a sample, then sequentially through ethylene glycol and 2N 
NaOH solutions. Duplicate samples were analyzed after 0,0.25, 1,2,7, 14,28, 56, 1 d 100 d 
of incubation. The water layer was removed by pipette and mixed with acetonitrile, d aliquots 
were analyzed using LSC. The sediment was extracted three times with acetonitrile: ater (8:2, 5 
v:v) at room temperature, and samples collected at and after 7 days posttreatment wer Soxhlet- 
extracted with acetonitri1e:water (8:2, v:v); extracts were analyzed for total radioactivi y using 
LSC. The water and the sediment extracts were partitioned with ethyl acetate, and ali uots of the 
aqueous and organic phases were analyzed using LSC. The organic phases and any a ueous i phases that contained >5% of the applied were concentrated and analyzed for total rad oactivity 
using LSC and for ["~loxyfluorfen and its transformation products using HPLC. Ox uorfen 
was identified by comparison to an unlabeled reference standard; no reference standar s for 
transformation products were identified. Identifications were c o n h e d  using TLC. ortions of 
the extracted soil were analyzed for total radioactivity using LSC following combusti n. 
Extracted soil from samples collected at 100 days was further extracted with acetonitri e: 1 
HCl(1: 1, v:v; harsh extraction), and unextracted residues were fractionated into filvic 2 aci 
humic acid, and hurnin. Volatile traps were analyzed for total radioactivity using 

The incubation temperature (20 f 2EC) was maintained throughout the experim 
supporting data were provided. The pH of the river water averaged 8.27 * 0.21 
water averaged 8.15 k 0.1 1. During the study, oxic conditions were maintained i 
anoxic conditions in the sediment; the redox potentials in the river water ranged from 
220mV, and in the sediment ranged fiom -98 to -161 mV. Redox potentials in the po 
ranged fkom 157 to 322 mV and in the sediment ranged from -73 to -1 5 1 mV. 

Overall recoveries of ["~lresidues averaged 93.9 i 3.6% (range 86.4-100.8%) of the pplied 
fkom the river system and 94.9 *2.7% (90.9-101.6%) from the pond system. The ratio 1 of 
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[14~]residues in the water and sediment was ca. 2:l (v:w) at 0.25 days posttreatment, I:1 at 2 
days, 1 :4 at 7 days, and 1 : 10 at 56 days. I 

In the total river waterlsediment svstem (water plus sediment), oxyfluorfen 
half-life of 47 days based on first order linear regression analysis and 40 days 
regression (single, 2 parameter) analysis. [14~]~xyfluorfen varied from an 
98.4% of the applied at 0 through 2 days posttreatment with no pattern of 
to85.5-86.3%at7and14days,47.2%at28days,and25.3%%at 
In the water and sediment, oxyfluorfen dissipated with linear 
respectively, and nonlinear half-lives of 4.7 and 50.6 days, respectively. In the water, 
[14~]oxyfluorfen averaged 62.2-68.6% of the applied at 
decreasedto 15.8-19.8% at 7 and 14 days,4.0% at28 
sediment, [14~]oxyfluorfen increased to a 
posttreatment, then decreased to 32.9% at 56 days 
transformation products were isolated during the 
M3, M5, M6, M7, M8) were isolated. These 
detected until 14 days posttreatment and each 
with one exception. M5 was 9.6% of the 
was not detected in the replicate sample 

In the river sediment, total extractable [14~]residues increased to a maximum av 
of the applied at 7 days posttreatment, then declined to 3 1.8% at 100 days, whil 
[14~]residues increased to a maximum of 45.6% at 100 days. Harsh extraction 
extracted sediment released an additional 6.8-7.1 % of the applied, which consi 
very polar compounds. Fractionation of the nonextracted residues in the 100- 
soil (36.2-4 1 .O% of the applied) determined that 2.3-2.5%, 0.6-0.7%, and 33.3-37. 
applied was associated with fulvic acids, hurnic acids, and hurnin, respecti 
termination (1 00 days), 14c02 and volatile organic [14~]residues totaled an av 
0.5% of the applied, respectively. 

In the total pond water/sediment svstem, oxyfluorfen dissipated with a half- 
based on first order linear regression analysis and 30 days based on nonlinear 
2 parameter) analysis. [14~]~xyfluorfen varied from an average of 92.8 to 99.0% at 
days posttreatment with no pattern of decline, then decreased to 85.0% at 7 d 
days, 25.6% at 56 days, and 7.9% at 100 days (study termination). In the w 
oxyfluorfen dissipated with linear half-lives of 10.8 and 28.3 days, respe 
half-lives of 3.9 and 3 1.5 days, respectively. In the water, [14~]oxyfluorfen 
of the applied at 0-1 day posttreatment, then decreased to 16.9% at 7 days, 
2.6% at 56 days (last interval analyzed). In the sediment, [14~]oxyfluorfen 
maximum average of 68.1% of the applied at 7 days posttreatment, then de 
56 days and 7.9% at 100 days. No major transformation products were is01 
Eight minor transformation products (MI, M2, M3, M4, M5, M6, M7, M9 
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compounds were not identified; they were not detected until 14 days posttreatment anp each 
averaged 53.5% of the applied through 100 days. 

In the pond sediment, total-extractable [14~]residues increased to a maximum 
of the applied at 7 days posttreatment, then declined to 24.9% at 100 days, 
[14~]residues increased to a maximum of 59.3% at 100 days. Harsh 
extracted sediment released an additional 15.5-17.2% of the applied, 
two very polar compounds. Fractionation of the nonextracted 
extracted soil (42.6-43.3% of the applied) determined that 
of the applied was associated with fulvic acids, humic 
termination (100 days), 14c02 and volatile organic 
0.8% of the applied, respectively, in the pond system. 

A transformation pathway was provided by the study author. Oxyfluorfen applied to 
dissipates rapidly by mineralization to C02 and minor transformation products and 
incorporated into the organic matter of the sediment. ~ 
Results Synopsis: I , 

I 

Test system used: River waterhandy loam sediment 
Half-life/DTSO in water: 

Linear half-life: 11.6 days (I? = 0.9222). 
Non-linear half-life: 4.7 days (I? = 0.9538). 
Observed DT50: <7 days. 

Half-lifeDT50 in sediment: 
Linear half-life: 61.9 days (r2 = 0.8131). 
Non-linear half-life: 50.6 days (r2 = 0.9792). 
Observed DT50: ca. 56 days. 

Half-lifeIDT50 in total system: 
Linear half-life: 47.2 days (I? = 0.8815). 
Non-linear half-life: 39.6 days (I? = 0.9248). 
Observed DT50: ca. 28 days. 

Major transformation products: 
None. 

Minor transformation products: 
co2. 
Other minor transformation products (six) were not identified. 

Test system used: Pond water/silt loam sediment 
Half-life/DTSO in water: 

Linear half-life: 10.8 days (I? = 0.7686). 
Non-linear half-life: 3.9 days (r2 = 0.9584); 
Observed DT50: <7 days. 
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Half-lifelDT50 in sediment: 
Linear half-life: 28.3 days (r2 = 0.9286). 
Non-linear half-life: 3 1.5 days (I? = 0.9858). 

I 
I 
I 

Observed DT50: <56 days. ~ 
Half-lifeDT50 in total system: 

Linear half-life: 26.9 days (I? = 0.9573). I 

Won-linear half-life: 29.6 days (2 = 0.9797). I 

Observed DT50: ca. 28 days. 1 
Major transformation products: 

I 

C02. 
Minor transformation products: I 

Minor transformation products (eight) were not identified. 
I 

Study Acceptability: This study is classified as supplemental and scientifically valid. The 
study was conducted under gradient redox potential with water under oxic conditions 
sediment under anoxic conditions. In addition, it could not be determined if the forei p soils use 
in this study are comparable to soils found in a typical oxfluorfen use area in the Uni ed State 
Also, an aerobic aquatic metabolism study using a soil from the US may be requested. 

\ I 
I 

I. MATERIALS AND METHODS 1 

I 

GUIDELINE FOLLOWED: This study was conducted in accordance with the 
Subdivision IV, Section 162-4 (1 982); OECD 
"Aerobic-Anaerobic Transformation in Water 
Systems" (1 999); Commission Directive 
SETAC Part 8,8.2- aerobic aquatic 
One significant deviation fiom the 
Subdivision N Guidelines was noted: 

A soil fiom the US was not studied, and it could ot be 
determined if the foreign soils that were used in he study 
were typical of the pesticide use area in the US. his does 
not affect the validity of the study. 1 ~ 

COMPLIANCE: This study was conducted in compliance with 
Swiss Good Laboratory Practices (pp. 3-3a; 
87). Signed and dated Data Confidentiality, 
Assurance statements were provided (pp. 
Certificate of Authenticity was not provided. 

A. MATERIALS: 
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1. Test Material [Chlorophenyl ring-~~-"~]oxyfluorfen (RH-29 15; p. 18). 

Chemical Structure: See DER Attachment 1. I 

Description: 

Purity: 

Technical grade. 

Radiochemical purity: 100% (by HPLC, p. 1 8). 
LotIBatch No. 734.01. 
RCC No. 1 16856lA. 
Analytical purity: Not reported. 
Specific activity: 22.39 mCi/g (0.8296 MBqImg). 
Locations of the radiolabel: Uniformly labeled in tl 
chlorophenyl ring. 

I 

Storage conditions of , 

test chemicals: The radiolabeled test substance was stored in the dark at ca. 
-20°C (p. 18). The unlabeled test substance was stored at room 
temperature (p. 1 7). , 
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2. Water collection, storage and properties 

Geographic location 

Pesticide use history at the 
collection site 

Sampling depth water: 10-30 cm 

Storage conditions Stored in sealed containers at ca. 4EC. 

1 Storage length I Ca. 1 month. i I 

Rhine (Rheinsulz AGJSwitzerland) 
(47E32' N, 7E48' E) 

I 
I 

Not reported. 

Not reported. 

1 

Collection 
procedures for: 

Redox potential (mv) 

Not reported. I 

Pond (Fr Ghiweiher 
(47E33' N, 8E05' E) 

Water: 

Sediment: 

Preparation of water and 
sediment sam~les 

BL/Switzerland) 
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Sediments were sieved (2 mm) and waters were filtered (0:2 mm) prior to use. 

"ardness (EdH) 

Electrical conductivity 

1 

16.5 

Not reported. 

24.5 

Not reported. 
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B. EXPERIMENTAL DESIGN: 

1. Preliminary experiments: No preliminary experiments were reported. 

2. Experimental conditions: 

Page 8 of 25 



Data Evaluation Report on the aerobic biotransformation of oxyfluorfen in water-sediment 
system 

PMRA Submission Number f ...... ) EPA MRID Nurnb~r 463 73 104 

incubation. The test appar 

400 QLIsample (350 BWsample for the 6-hour samples). 
Test material 
application method 

apparatus? 
Microbial biomass/microbial population I 
of the control Sterile controls were not used in this study. ~ 

I 

Microbial biomass 
of the treated soil 
(mg C/100 g soil): 

3. Aerobic conditions: To equilibrate the system and establish aerobic conditions, 
was flooded and incubated under an air atmosphere for ca. 1 month prior to treatment 
water layer was continuously stirred using a suspended magnetic stirrer (pp. 20,23). 
treatment, the test systems were incubated under continuous-flow (30 mllminute) 
with the water being stirred for the duration of the study. The redox potential of 
sediment of control samples, and the oxygen content of the water were measured at eadh 
sampling interval (Table 4, p. 44). 
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4. Supplementary experiments: No supplementary experiments were reported. 

5. Sampling: I 

Sampling intervals I 0,0.25, 1,2,7, 14,28,56, and 100 days. I 
Sampling method Two flasks of each system were collected at eajh interval. 
Method of collection of C 0 2  and organic volatile Trapping solutions were collected and revlaced bt each I 
com P ounds 
Sampling intervalsltimes for: 

Sterility check: No sterile controls were used. 
pH measurement: Measured at each sam~ling: interval. - 

I( Redox potentiallother: Measured at each sampling interval. 

Sample storage before analysis Samples were processed and analyzed 
sampling. 

I 

C. ANALYTICAL METHODS: I 
I 

Separation of the sediment and water: The water and sediment were separated usins a pipette 
(p. 24; Scheme 1, p. 58). Residual water in the sediment was treated as sediment in 
analyses. r"" 
Extraction/clean up/concentration methods for water and sediment samples: To ncreas 
the solubility of oxfluorfen, the water was mixed with acetonitrile (20%, v:v; p. 24; S heme 
p. 58). Aliquots were analyzed using LSC. The water (100 mL) was partitioned twice with 
acetate (2 x 50 mL), aliquots of the aqueous and organic phases were analyzed using SC. 
organic phases and any aqueous phases that contained >5% of the applied were then 
concentrated under reduced pressure at 30°C, and aliquots of the concentrates were an lyzed 

radioactivity using LSC and for individual [14~]compounds using HPLC and TLC. 

I 
using LSC. The concentrated extracts fiom each sample were then pooled and for tot "t 
All soil samples were extracted three times with acetonitri1e:water (8:2, v:v) at room te perature 
(extraction method not reported; p. 24; Scheme 1, p. 58). Samples collected at and aft r 7 days 

the individual extracts were analyzed for total radioactivity using LSC, then pooled. 

t 
posttreatment were Soxhlet-extracted with acetonitri1e:water (8:2, v:v) for 4 hours. Alilquots of 

acetonitrile was removed &om the pooled extracts using a rotary evaporator and the re ulting 
aqueous solutions were mixed with 20% acetonitrile; aliquots were analyzed using LS 1 The 
extracts were partitioned once with ethyl acetate; aliquots of the aqueous and organic p ases 
were analyzed using LSC. The organic phases and any aqueous phases that contained 5% of 
the applied were then concentrated under reduced pressure at 3,0°C, and aliquots of the 
concentrates were analyzed using LSC. The concentrated extracts fiom each sample w b  then 
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pooled and analyzed for total radioactivity using LSC and for individual [14~]compourpds using 
HPLC and TLC. 1 

Soil samples from 100 days posttreatment were further extracted (harsh extraction) b 
for ca. 4 hours with acetonitrile: 1 .ON HCl(1: 1, v:v; p. 25; Scheme 1, p. 58). The 
extracts were analyzed using LSC. , 

I 

Nonextractable residue determination:' The extracted soil was air-dried and 
subsamples were combusted and analyzed for total radioactivity using LSC 
p. 58). Oxidation efficiency was >95%. 

To separate nonextractable [14~]residues into humin, humic acid, and fulvic acid, aliqdots of the 
soils fiom day 100 were extracted by shaking under reflux conditions with acetonitrile 1 .ON HC1 
(1 :I, v:v) for ca. 4 hours (p. 25; Scheme 2, p. 59). Aliquots of the extracts were anal ed for 
total radioactivity using LSC. The extracts were then shaken with 0.5N NaOH for ca. 4 16 hours, 
centrifuged, and extracted a second time with 0.5N NaOH for ca. 30 minutes followed( by 
centrihgation. The soils were then washed with water, centrifuged, and the water wa decanted 
and added to the previous extracts. The pooled extracts were reduced to a pH of ca. 1, and the 1 
samples were centrifuged. The resulting supernatant (fulvic acid) was decanted and alyzed for 
total radioactivity using LSC. The remaining solid (humic acid) was combusted and a alyzed 
using LSC. The remaining solid after the water wash (humin) was combusted and an yzed 
using LSC. I 
Volatile residue determination: Aliquots of the trapping solutions were analyzed for total 
radioactivity using LSC (pp. 23,26). [14c]~esidues in the NaOH trapping solutions a 22 and 56 
days were determined to be CO:! by precipitation with barium hydroxide. f ~ 
Total 14c measurement: Total [14~]residues were determined by s k i n g  the conc trations of 
residues remaining in the soil extracts, extracted soil, and volatile trapping solutions ( ables 7-8, 
pp. 47-48). 

4 ~ 
I 

Derivatization method, if used: A derivatization method was not employed. I 

I 
I 

Identification and quantification of parent compound: Aliquots of the soil and wa er extracts 
were analyzed using HPLC under the following conditions (pp. 26-27): Hypersil ODs column 
(25 crn H 4.6 mm; 5 @m particle size), gradient mobile phase combining (A) water, ( ) 
acetonitrile, and (C) 0.02M dipotassiumhydrogenphosphate and 0.02M 

1 
potassiumdihydrogenphosphate (2:3, v:v) in water adjusted to pH 6.7 [percent A:B:C 4v:v:v) at 0 
minutes, 50:30:20; 5 minutes, 30:50:20; 20-25 minutes, 0:80:20; 25.1-30 minutes, 50: 
flow rate of 1.5 mllminute, with W (254 nm) detection. The eluant was 
(1.5 mL units) and analyzed using LSC. [14~]~xyfluorfen was identified 
retention time of an unlabeled reference standard of oxyfluorfen (Lot 
purity 99.9%; p. 17, Figures 11-14, pp. 71-74). 
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One- and two-dimensional TLC were used to confirm HPLC data using pre-coated pl tes (5 H 
20 cm and 20 H 20 crn; 0.25 mrn thickness) of silica gel 60 F254 (normal phase) or RP 18 
(reverse phase) developed in the following solvent systems: (SS 4) hexane:ethyl acet e:acetic 
acid (50:20:0.5, v:v:v), (SS 5) chloroform:methanol:formic acid:water (60:30:4:2, v:v:v:v), (SS 
7) methanol, (SS 10) ethyl acetate:methanol (1: 1, v:v), (SS 11) acetonitri1e:water:acet c acid 
(1 0: 10:4, v:v:v), (SS 12) acetonitri1e:water:acetic acid (90: 10: 1, v:v:v), or (SS 13) eth 1 acetate 
(p. 27). The samples were visualized using W (254 nm) and submitted to phosphor maging to 
confirm HPLC results. I 1 

Identification and quantification of transformation products: Transformation pro ucts were 
separated and quantified using HPLC and TLC as described for the parent compound. No 
reference compounds were used. 

1 
I 

Detection limits (LOD, LOQ) for the parent compound: Limits of Detection (LO 
Limits of Quantification (LOQ) for LSC analysis were 2H (40 dpm) and 3H (60 
background radioactivity, respectively (p. 29). For HPLC analysis, the LOD 
dpm (p. 30; Appendix I, Figure AI-1, p. 85). 

Detection limits (LOD, LOQ) for the transformation products: The LOD and 
same as reported for the parent compound. 

11. RESULTS AND DISCUSSION: 

A. TEST CONDITIONS: The incubation temperature (20 'v' 2EC) was 
the experiment; no supporting data were provided. The pH of the river 
0.2 1 and of the pond water averaged 8.15 'v' 0.1 1 (pp. 
potentials in the river water were 172 mV at the time of treatment and 
mV throughout the study (Table 5, p. 45). The oxygen concentration 
1.1 mg/L. Redox potentials in the sediment layer were -128 mV at 
ranged from -98 to -1 61 mV throughout the study. Redox 
mV at the time of treatment and ranged from 157 to 322 

throughout the study. 

46). The oxygen concentration of the water averaged 
sediment layer were - 103 mV at the time of treatment 

B. MATERIAL BALANCE: Overall recoveries of ["~];esidues averaged 93.9 V 3.6% (n = 18; 
range 86.4-100.8%) of the applied from the river system and 94.9 'v' 2.7% (n = 18; 90. -101.6%) 
from the pond system (Tables 7-8, pp. 47-48). The ratio of [14~]residues in the water 

9 
sediment were ca. 2: 1 (v:w) at 0.25 days posttreatment, 1: 1 at 2 days, 1:4 at 7 days, an 1:10 at 
56 days. 

9;" ~ 
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Table 6a: Biotransformation of [14~]oxyfluorfen, expressed as percentage of applied radioactivity (n = 2, mean i s.d.), in river 

Water ND ND ND ND ND ND ND ND ND 

M3 Sediment ND ND ND ND ND ND 4 . 5  1.9 V 0.9 4 . 3  

System ND ND ND ND ND ND 4 . 5  1.9 V 0.9 4 . 3  

M 6  Sediment ND ND ND ND ND ND <4.6 1.9 V0.5 2.0 'd 1.1 

System ND ND ND ND ND ND <4.6 1.9V0.5 2.0V1.1 

I Water I ND ND ND ND ND ND ND <0.4 <O. 1 
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M8 Sediment ND ND ND ND ND ND ND 4 . 6  <0.6 

Isvstem I N D  I N D  I N D  I ND I ND I 4.0 

Data were obtained from Table 7, p. 47 and Tables 9-1 1, pp. 49-51 of the study report. Means and standard deviations were reviewer-calculated; values differed 
slightly from those reported by the study author due to rounding (See DER Attachment 2). 
1 The 0.25-day sample was treated separate from the rest of the samples in the set. No explanation was provided. 
2 Single values with a < sign indicate that the compound was not detected in one of the replicate samples. 
3 Total extractable residues are the sum of the room temperature and Soxhlet extractions with acetonitri1e:water (8:2, v:v). 
ND = Not detected, limit of quantification 200 dpm. 
NP = Not performed. 
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Table 6b: Biotransformation of ["~loxyfluorfen, expressed as percentage of applied radioactivity (n = 2, mean i. s.d.), in pond 
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C. TRANSFORMATION OF PARENT COMPOUND: In the total river syst 
sediment), [14~]oxyfluorfen varied from an average of 93.0 to 98.4% of the appl 
2 days posttreatment with no pattern of decline, then decreased to 85.5-86.3% at 
47.2% at 28 days, and 25.3% % at 100 days (study termination, Table 1 1, p. 51) 
[14~]oxyfluorfen averaged 62.2-68.6% of the applied at 0-0.25 days posttreatment, , 
decreased to 15.8-19.8% at 7 and 14 days, 4.0% at 28 days and <0.3% at 100 d 
49). In the sediment, [14~]oxyfluorfen increased to a maximum average of 70. 
at 7 days posttreatment, then decreased to 32.9% at 56 days and 25.2% at 100 
50j. 

In the total pond total system, [14~]oxyfluorfen varied from an average of 92.8 to 99. 
through 2 days posttreatment with no pattern of decline, then decreased to 85.0% at 
51.2% at 28 days, 25.6% at 56 days, and 7.9% at 100 days (study termination, 
In the water, [14~]oxyfluorfen averaged 53.9-71.4% of the applied at 0-1 day 
decreased to 16.9% at 7 days, 5.9% at 14 days and 2.6% at 56 days (last 

1 
12, p. 52). In the sediment, [14~]oxyfluorfen increased to a maximum 
applied at 7 days posttreatment, then decreased to 23.0% at 56 days 
13, p. 53). 

Half-Life/DT50/DT90: Based on first-order linear regression analysis, oxfluorfen d'ssipated 
with a reviewer-calculated half-life of 47 days in the total river system and 27 days in the total 
pond system (DER Attachment 2). Reviewer-calculated nonlinear (single, 2 paramet ) half- 
lives for oxyfluorfen in the total river and pond systems were 40 and 30 days, respecti ely. In 
both systems, the observed DT50 was ca. 28 days. 1 
In the river system, oxyfluorfen dissipated with a linear half-life of 11.6 days in the w ter and 
61.9 days in the sediment (DER Attachment 2). Nonlinear half-lives were 4.7 and 50. days in 
the water and sediment, respectively. Observed DT50 values were <7 and 56 days fo the water 
and sediment. 

I 
In the pond system, oxyfluorfen dissipated with a linear half-life of 10.8 days in the w ter and 
28.3 days in the sediment (DER Attachment 2). Nonlinear half-lives were 3.9 and 3 1. days in 
the water and sediment, respectively. Observed DT50 values were <7 and <56 days f r the 
water and sediment. 

I I 

DT50 values for [14~]oxyfluorfen were determined by the study author based on first- rder 
nonlinear degradation kinetics analysis using the Origin program (v. 3.5; pp. 3 1-32). or the 
river system, the calculated DT50 values for [14~]oxyfluorfen were 3.5,50.6, and 39. days for 
the water, sediment, and total system, respectively (pp. 36-37; Figures 7-9, pp. 67-69) For the 

the water, sediment, and total system, respectively. 

i 
pond system, the calculated DT50 values for [14~]oxyfluorfen were 3.9,3 1.5, and 29.4 days for 

I 
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Regression equation 

TRANSFORMATION PRODUCTS: No major transformation products were isolated fiom 
any of the test soils at any time during the study (Tables 9-14, pp. 49-54). Six minor ~ 
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transformation products (M2, M3, M5, M6, M7, M8) were isolated fkom the river sysfem and 
eight (MI, M2, M3, M4, M5, M6, M7, M9) were isolated from the pond system, thes 
compounds were not identified. These compounds were not detected until 14 days p sttreatment 
and each averaged 9 . 9 %  of the applied through 100 days with one exception. M5 w s 9.6% of 
the applied in one river water sample at 28 days posttreatment; M5 was not detected i the 
replicate sample from this interval and averaged 3.7% at 100 days. 

1 I 

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: In the river 
extractable [14~]residues increased to a maximum average of 70.6% of the 
posttreatment, then declined to 3 1.8% at 100 days (study 
Nonextractable [14c]residues increased to a maximum average of 45.6% 
days posttreatment. Harsh extraction of the 100-day extracted sediment 
6.8-7.1% of the applied; TLC analysis of this extract yielded at least 
that were not fixther characterized (Table 17, p. 57; p. 36, Figure 22, 
nonextracted residues in the 100-day harsh-extracted soil (36.2-41 
that 2.3-2.5%, 0.6-0.7%, and 33.3-37.8% of the applied was 
acids, and humin, respectively. 

In the pond sediment, total extractable ["~lresidues 
of the applied at 7 days posttreatment, then declined 
Table 8, p. 48). Nonextractable [14~]residues 
applied at 100 days. Harsh extraction of the 
15.5-17.2% of the applied; TLC analysis of 
compounds that were not further 
Fractionation of the 
applied) determined 
fulvic acids, humic acids, and humin, respectively. 

0.8%, respectively, in the pond system (Tables 7-8, pp. 47-48). 

matter of the sediment. 
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D. SUPPLEMENTARY STUDY- RESULTS: No supplemental experiments were reported. 

i 
I 

111. STUDY DEFICIENCIES 1 

1. It was not established that the soils used in this study were comparable to soils 
found at the intended use sites in the United States. The soils used in this study 
Switzerland and the FA0 classification was not provided. 

2. A soil from the US was not included in the study. 

IV. REVIEWER'S COMMENTS 

1. The 0.25-day sample was treated separately, and the study author did not provide 
information as to when this sample was treated in relation to the remaining 
recovery of [14~]residues and oxyfluorfen is higber from this sample than 
in the experiment. The study author did not provide any explanation as to 

results. 
was separate. The results from this sample do not affect the interpretation of the s p y  

I 

2. At 100 days posttreatment, the pond water contained #1.7% of the applied radioac ivity (p. 
38; Table 12, p. 52). This fraction was referred to as "non-recovered" and was not analyzed 
by HPLC or TLC. 

t 
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3. The study author reported water:sediment ratios of 4:l for the river system and 8: 1 for the 
pond system (p. 20). The reviewer could' only approximate these values. Both sybtems 
consisted of 550 mL water to 220 g wet sediment (2.5:l). It was presumed that th 550 mL 
of water did not include the water associated with the sediment. Therefore for the river 
system, this translated to 137 g dry sediment, 83 mL of water associated with the ediment, 
and 550 mL water (sediment:total water, 4.6:l). For the pond system, this transla ed to 84 g 

(sediment:water, 8.2: 1). 
I dry sediment, 136 mL water associated with the sediment, and 550 mL water 

I 

4. The vapor pressure/volatility, UV absorption, pKa, and &,/log &, of 
reported. In addition, a physical description (color, form) of 

5. The soil and water collection procedures were not provided and a pesticide use hi tory at the 
collection site was not reported. ! 

6. HPLC chromatograms of the water phases and soil extracts are presented in Figur s 11-14, 
pp. 7 1-74 and Figures 17- 1 8, pp. 77-78 of the study report. TLC chromatograms f the water 
phases and soil extracts are presented in Figures 15- 16, pp. 75-76 and Figures 19- 2, pp. 79- 
82 of the study report. I 

7. The study author reported that the maximum field application rate for oxyfluorfen was 1440 
g a.i./ha (p. 2 1). The nominal application rate used in this study was 0.480 mg a.i. L, which 
is equivalent to a field rate of 1440 g a.i./ha assuming that the water surface is eq valent to 
the soil surface and that there is a homogeneous distribution of oxfluorfen in the op 30 cm 
of the water column. 

1 I 
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I 
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Attachment 1: Structures of Parent Compound and Transformation ~roduets 
I 
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Oxyfluorfen [RH-2915; Goal] , 

I 

IUPAC Name: 2-Chloro-a,a,a-trifluoro-p-tolyl-3-ethoxy-4-ophenyl ether. , 
CAS Name: 2-~hloro- 1 -(3-ethoxy-4-nitrophenoxy)-4~(trifl~~rome~yl)be~ene~ 
CAS NO.: 42874-03-3. 
SMILES String: FC(c1 ccc(c(c1)Cl)Ocl ccc(c(c1)OCC)N(=O)=O)(F)F 

(ISIS v2.31Universal SMILES). 
Clcl cc(C(F)(F)F)cccl Oc2cc(OCC)c(N(=O)(=O))cc2 
(EPI Suite, v3.12). 

Unlabeled 

[Chlorophenyl ring-~~-14~]oxyfluorfen I 

I 

14 C = position of radiolabel. 
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Identified Compounds 
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Oxyfluorfen [RH-2915; Goal] 

IUPAC Name: 2-Chloro-a,a,a-trifluoro-p-tolyl-3-ethoxy-4-nitropheny1 ether. 
CAS Name: 2-Chloro- 1 -(3 -ethoxy-4-nitrophenoxy)-4-(trifluoromethyl)benzene~ 
CAS NO.: 42874-03-3. 
SMILES String: FC(c1 ccc(c(c1)Cl)Ocl ccc(c(c1)OCC)N(=O)=O)(F)F 

(ISIS v2.3/Universal SMILES). 
Clcl cc(C(F)(F)F)cccl Oc2cc(OCC)c(N(=O)(=O))cc2 
(EPI Suite, v3.12). 

Carbon Dioxide 

IUPAC Name: Not reported. 
CAS Name: Not reported. 
CAS Number: Not reported. 
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